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Soil is a vital factor for human activities and also for all ecosystems development. Soil is in a continue evolution influenced 
by pedogenetic factors and human activities. Following the last decades intense industrialization, soil pollution intensified. In 6 
North-West Region, areas with different soil pollution levels have been identified. According to the partial inventory, this 
phenomenon was generated especially by the industrial activities, most of all by mining and chemical industry. Among these, a good 
example is the hexachlorocyclohexane soil pollution from Turda Area. The soil quality from this region is also affected by other 
activities like: waste disposal, oil and natural gases extraction. 
 





Soil, known as the youngest natural 
component of lithosphere surface, is representated 
by a succession of lays, that have and are 
permanently forming from organ material and rocks, 
that are being modify by the physical, chemical and 
biologic factors, in the atmosphere-lithosphere 
contact area. Soil is a vital factor for human 
activities and for all ecosystems development and is 
considered as a no regenerative natural resource, 
which is degradeting especially because of atrophic 
activities, but also because of natural phenomenon. 
Following the intense industrialization from the 
past, Romania is one of the countries with the 
largest contaminated areas covered by household 
and industrial waste. These areas are called 
contaminated sites [4, 5]. 
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A ”CONTAMINATED SITE” is an 
atrophic polluted site that contains dangerous 
substances that UE considers to have a significant 
risk for human health or for the environment. 
The National Environmental Protection 
Agency, with help from all under the ferule units 
and using the agro-chemistry and pedology annual 
rapports elaborated by each district, analyses the 
contaminated sites and identifies potential 
contaminated ones and polluter or potential polluter 
sources.  
Rehabilitating the geological structure and 
terrestrial ecosystems, involves high costs and 
consists in remaking the natural form, applying 
cleaning, reparation and reconstruction methods, 
meant to eliminate all the significant risks, 
considering also the way of land using [1,3].  
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2.Material and method 
 
Up to now, UE has no legislation or any 
special laws concerning soil protection. Only nine of 
the Member States have a specific legislation 
concerning soil protection, the other States using 
some provisions related to protection within other 
sectorial politics. 
Romania adopted the following laws 
concerning soil protection: 
 23/11.2007 1408 Government Decision, 
concerning methods of soil and subsoil’s 
pollution investigation and evaluation 
 26.11.2007 1403 Government Decision, 
concerning the affected soil, subsoil and 
terrestrial ecosystems. 
 28/06/2007 68 OUG, concerning the 
responsibility of environment protection 
 26.06.2006 265 Law, approving 22.12.2005195 
OUG, concerning environment protection 
 26.03.2005 Ordin, concerning the embracement 
of the soil’s monitoring, surveillance and control 
National System and reducing the agriculture’s 
and animal husbandry’s polluters from nitrates 
vulnerable areas  
   The main directions for implementating 
specific soil and subsoil protection legislation are: 
• To identify the contaminated sites based on 
the type of polluter actions. 
•  To identify the areas affected/with high risk 
of being affected by landslides. 
• To evaluate the contaminated sites. 
• To reduce soil and subsoil pollution level in 
Romania. 
 
3.Results and discussions 
 
Generally, soil pollution means any disorder 
that affects its structure, quantitative and/or 
qualitative speaking. 
Soil disorders can be classified in: 
- physical disorders: compaction, generated by 
tillage that cause structure deterioration 
- chemical disorders: are mainly generated by 
heavy-metals, some pesticide and fertilizers, pH 
modification, etc.; 
- radioactive disorders: soil easily assimilates 
radioactive pollution, carrying it to plants and 
animals for a long period of time 
- biologic disorders: generated by pathogens 
that infect plans and animals. 
Finding the pollution diagnostic is the first 
step in approaching a right depollution study and 
consists in analyzing the sites biotic and a biotic 
component. 
The investigations that are needed to identify 
the potential contaminated sites are mainly linked to 
soil, subsoil and subterranean water and sometimes 
to air, surface water, fauna, flora and public health 
conditions. 
For stabling the pollution diagnostic, the next 
methods can be used: 
- to identify and characterize the polluters, to 
determinate their concentration in the environment, 
to locate the affected areas and to define the 
repartition and dispersion rate 
-  to determinate the pollution’s sources and 
causes 
- to characterize the physical-chemical and 
hydro geological site’s conditions, for determining 
the environment’s vulnerability 
According to the quantity of soil polluters, 
sites can be classified in: 
          - potentially contaminated sites, with high risk 
of being contaminated, caused by industrial 
activities that are using dangerous substances, that 
can deteriorate the soil’s and subsoil’s qualities; in 
this case, the polluters values is excelling the alert 
level, but do not reach the emergency one  
- contaminated sites, where the polluter value 
is over the emergency level. 
In UE, soil contamination is mainly coused by 
the next activieties (fig 1): 
 
 
Figure 1. The percentage of the activities that cause soil 
contamination 
      Source: Environment in Europe (Legend: CWE- 
Central-West Europe, SWE-South West Europe) 
 
Within 6 North-West Region have been 
identified areas with different levels of soil 
pollution. According to the partial inventory, this 
phenomenon was generated especially by the 
industrial activities, most of all by the mining and 
chemical industry (fig.2).  
Among these, a good example is the 
hexachlorocyclohexane soil pollution from Turda 
Area. Soil’s quality from this region is also affected 




by other activities like: waste disposal, oil and 
natural gases extraction, animal husbandry, 
agricultural activities and the usage of pesticides 





Figure 2. The percentage of the main soil pollutant activities within 6NW Region 
(Source: REPA Cluj-Napoca Data Base) 
 
 
Table 1. Type of polluters considering the main industrial 
activities 
The main polluter 
activities 
Type of polluters 
Chemical industry 
activities 







Heavy metals, dumps and 
decantation basins etc. 
Animal husbandry Animal waste 
Municipal Waste 
storage  
Heavy metals, phenols, 
azotates, chlorides, acids, 
salts,  hydrocarbons, ash, 
slag, etc.\ 
Oil waste storage 
liquid hydrocarbons, 
carburants, lubrifiants  
Industrial waste 
storage 
Heavy metals, phenols, 
mineral salts, different 
powders, slime, textile 
waste, metallic waste, rubber 





mine waters etc. 
Investigations and evaluations performed 
within 6 North-West Region in order to identify the 
contaminated/potentially contaminated sites, have 
monitored indicators such as: pH, conductivity, 
heavy-metals, pesticide and fertilizers, 
carbohydrates, etc. Having been used the next 
stages, there have been identified 302 
contaminated/potentially contaminated sites, with 
1126 hectares surface (table 2): 
 registering the contaminated areas 
(1126,045 hectare) 
 sites historical analysis  
 identifying polluters and environmental 
components that have been affected 
 risk assessment 
Table 2. Number of contaminated sites and contaminated 
surface within 6 NW Region 
County/Region Number of sites Contaminated surface (ha) 
Bihor 87 228,36 
BistriŃa Năsăud 12 113,5 
Cluj 29 95,11 
Maramureş 118 523,92 
Satu Mare 36 81,78 
Sălaj 20 83,37 
Regiunea 6 N-V 302 1126,05 
According to the graphical representation 
shown below, Maramures County has the biggest 
number of contaminated sites and also the largest 

























Figure 3. The procentage of contaminated sites within the 6 NW Region Counties 








Figure 4. The percentage of contaminated sites surface within the 6 NW Region Counties 
(Source: REPA Cluj-Napoca Data Base) 
 
Table 3. The most representative contaminated sites within the 6 NW Region 





















BH DOBRESTI 1 
DECANTATION BASIN 
DOBRESTI MINE EXPLOATATION 15,5 LOW SOIL 
BH MOLIBDEN DUMP BĂIłA PLAI MINE EXPLOATATION 16,6 LOW SOIL 
BH MUNICIPAL WASTE 
DISOSALS 
SALONTA VILLAGE COMUNITIES 11.49 LOW SOIL 
Maramureş




























VILLAGE COMUNITIES 0,94 LOW SOIL 
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MM TAUTII DE SUS - EM 
DECANTATION BASIN 
TĂUłII DE  
SUS 
BAIA SPRIE 
MINE EXPLOATATION 4,9 
 
























































SM MUNICIPAL WASTE 
DISOSALS 
SATU MARE VILLAGE COMUNITIES  
32 
LOW SOIL 
SM MINA TURT - C.N.M.P.N. 
REMIN S.A. BAIA MARE 
































As the above data shows, the most 
contaminated sites are those affected by formal 
industrial giants (UCT Turda, ROMPLUMB Baia 
Mare). Some of those are still caring out industrial 
activities. The date are taken from the Location 
Reports, Environmental Balance Level one and two, 
Technical Specifications, Impact Studies, Risk 
Assessment, Geotechnical Studies. All these acts do 
not exclusive analyze the contaminated sites. That’s 
why, during the next stage, a reevaluation of this 
sites will be performed so decontamination and 
rehabilitation programs can be implemetated.   Risk 
assessment, depicting a potential danger, 
statistically predictable, in the environmental 
protection field, means that you have to statistically 
assess the possibility that a population or an 
ecosystem will receive a certain dose of pollutant or 
will come into contact with it. Consecutive to the 
evaluation of contaminated sites within the 6 North-




West Region accordingly to the risk level, you can 
notice the following (table 4) 
 













81 129.79 LOW 
MINE 99 527.155 HIGH 
METHALURGI
C 
9 73.17 MEDIUM 
ENERGETHIC 8 2.96 LOW 
CHEMICAL 11 27.04 REALY HIGH 
ANIMAL 
HUSBANDRY 
6 12.07 LOW 
WASTE 
DISPOSALS 
71 307.08 MEDIUM 
OTHERS 17 46.785  
( Source: REPA Cluj-Napoca Data Base) 
 
If, following the risk assessment, the decision 
to decontaminate a site is taken, the most adequate 
solution for rehabilitating the site is chosen after a 
financial study is performed. In this way the best 
solution is chosen. 
Rehabilitation activities most follow the nest 
stages: 
 Priority 
 Implementation schedule 
 Establishing the financing mechanisms 
 Soil’s ecological reconstruction 
 soil decontamination, respectably 
eliminating or decreasing polluter levels 
 taking the required security measures in 
order to elim the spread of polluters 
Up to date, having in mind ecological 
reconstruction of contaminated sites, the following 
actions, reinforced by environmental legislation, 
have been taken in the Region: 
 Study elaboration 
 Rehabilitation activities of C.N.M.P.N. 
Remin SA –Făget Mine, Valea Blaznei 
Mine (BN) 
 Ecological rehabilitation and surface 
stabilize of Valea Glodului(BN) 
embankments and platforms  
 Shutdown actions for the waste disposals 
from BistriŃa, Cluj Napoca, Dej, Oradea, 
etc. 
 Decontamination soil activities, pursuant to 
the SC Terapia SA or Romaltyn SA 
compliant program 
  Only in a low number of cases, the 
rehabilitated areas were reusable for agriculture or 
forestry [7]. 
Contextually to those presented above and 
according to the complex aspects of soil and subsoil 
pollution, it is strongly necessary to elaborate 
technical reglementation concerning the 
investigation, evaluation, rehabilitation and 
monitoring methods of contaminated sites.Case 
study-Hexachlorocyclohexane contaminate sites [2].  
Belong the contaminated sites within the 
Region, a particular situation is found in Turda 
Area. The pollution within this area is a historical 
one and it’s caused by impropriety storage of HCH 
(fig. 6) belonging to the form Turda Chemical 
Factory, which was founded in1911 as  Solvay 
Factories Group, and known as SC Turda Chemical 
Factory SA. since 11.06.1948. 
 
 
 aaaaaaaaaaa  
 
Figure 6. Hexachlorocyclohexane structure (Source: 
http://www.seilnacht.com/Chemie/ch_benzo.htm) 
 
Between 1954-1983, the factory fabricated 
the hexachlorocyclohexane pesticide    
(commercially known as Lindan). 12.5%-34.5 % 
active  γ isomer and 87.5%-65,5% inactive isomer 
(close to  500 t waste/year) resulted from the 
technologic process, waste that has been storage on 
various places within Turda Area and factory 
location. The waste has been stored without 
considering the risk and without keeping a precise 
record of the quantity and the waste locations. This 
thing acquired because, at that time, no negative 
effects were known, such as toxicity, accumulation 
in living organisms and its overlong reminisce [6]. 
HCH Contaminated sites inventariation and 
location. HCH disposals were inventariated by 
MEDINSTAL Environmental Protection 
Installations SRL. CLUJ NAPOCA, in the 
„Environmental Balance level II”: 
 DN1 Disposal (fig.8), located outside Turda 
City throwers Alba Iulia, 447 DN 1 km, in Mihai 
Viteazu Village extravilan area. The disposal, 
covered by red clay and mould, looks like a 
concentrated disposal. It has a cca 5000m2 and is 
delimitated by infields and DN1. The disposal’s 
special situation consists on the fact that is located 
nearby Transylvania Highway lay-out; this requires 
special measures for decontaminating the area. 







Figure 7. DN1 Disposal 
 (Source M.Proorocu, Waste management) 
 
Batalul Aries Disposal (fig. 8), located on 
the Aries River right border (intravilan field) 
between the Chemical Factory limit and the 
protector dam of Aries River right border and has a 
4000m2 surface. According to the law, the 
amplasament belongs to formal Chemical Factory, 




Figure 8. Batalul Arieş Disposal 
(Source M.Proorocu, Waste managment) 
 
Constructor Cluj S.C.C.A- Turda Building-
Yard Desposal (fig. 10) - with a 2400 m2  surface, is 
located near by the Chemical Factory, within the 




Figure 9. Constructorul SCCA Cluj Disposal –Turda 
Building Yard (Source: M.Proorocu, Waste management) 
Posta Rat  Disposal (fig. 10) located outside 
Turda City, on the Aries River left border, in Posta 
Rat border, in a formal building pit used as a 
cesspool. It has a 10000m2 surface and according to 
the law, the amplasament belongs to Turda Forest 




Figure 10 Poşta Rât Disposal  
(Source M.Proorocu, Waste management) 
 
 
The main characteristics of HCH disposals are 
presented in the next table:  
 
Table 5. The main characteristics of HCH disposals 
SURFACE (m2) Volume (m3) QUANTITY (t)  
DISPOSAL’
S NAME Disposal Study Waste Mix Waste Mix 
 Batal Arieş  
Disposal 




2,40 3,60 - 7,20 - 13,30 
Poşta Rât 
Disposal 
10,00 40,00 - 10,00 - 18,50 
 DN 1 
Disposal 
5,00 16,00 7,50 - 13,80 
- 
TOTAL 21,40 64,50 15,50 17,20 28,60 31,80 
Source: Source M.Proorocu, Waste management 
 
Compare to the four disposals presented 
above (pursuant to a significant HCH pollution), 
other 2 disposals have been identified, reviling 6 
amplasaments on a 7 hectare surface, that cumulate 
60.000 mixt tones, respective 15.000 tone 
hexachlorocyclohexane: 
♦ Aries right border- UCT batal and Turda 
City Hall  
♦ Aries right border- 104 Turda Building 
Yard 
♦ Aries right border- behind the city stadion 
area 
♦ Aries left border- Posta Rat area 
♦ DN 1- 440/700 km-left side, Mihai 
Viteazu Village private field 
♦ Avicola- Bogata Village, Calarasi formal 
farms 




Technical solutions for rehabilitating the HCH 
contaminated sites 
The advanced solutions that have been used 
up to now for rehabilitating the HCH disposals 
belonging to SC Turda Chemical Factory SA, Cluj 
County, are: 
1.Building a unique secured HCH waste 
disposal - solution suggested in  the prefeasibility 
study „ Ecologic rehabilitation of SC UCT Turda 
HCH disposals”, plan elaborated by SC Minesa- 
Mine proiectation and research SA Cluj-2004 
To this effect, a HG was proposed for allocating 
funds budget. 
HCH disposal „in situ” biorehabilitation- 
solution proposed and analyzed along with the idea 
of building a unique secured HCH waste disposal 
elaborated in „ Solution study for ecologic 
rehabilitation of HCH disposals”, plan elaborated by 
SC Minesa- Mine proiectation and research SA 
Cluj-2001 
2.Incineration of HCH disposals. This solution 
was suggested also in 2008, by the Ministry of 
Environment and Sustainable Development. So, a 
HG was proposed for allocating funds budget.  
Analyzing the proposals above and 
considering the HCH DN 1 disposal’s situation, here 
are some decontamination methods: 
 Displacing and treating the HCH wasted 
situated on Transylvania Highway lay-
out. 
 For the other waste disposals, „in-situ” 
biorehabilitation is the quickest solution 
Also, no other HCH waste elimination 
solutions are excluded, considering the Impact and 




 The main causes of soil quality degradation 
within the Region were determinated by the 
inadequate industrial activities, by the 
inappropriate waste storage and by historic 
pollution. 
 Within 6 NW Region, a preliminary analyze of 
contaminated or potential contaminated sites has 
been done, following the next stages: registering 
the potentiaty contaminated areas,  historical 
analysis of the area, identifying polluters and 
environmental components that are being 





 Up to now, 302 contaminated/potentially 
contaminated sites have been identified, having 
an 1126,045 hectares surface. 
 Ecologic rehabilitation activities of 
contaminated sites have been performed by 
economic agents, activities that were written in 
the Environmental Avises, to establish the 
commitments that have to be taken after the 
disposal’s shutdown or after other activities 
written in the integrated environmental 
authorizations. 
 Ecologic sites rehabilitation involves two 
aspects: soil decontamination, respectably  
eliminating or decreasing polluters level,  taking 
the required security measures in order to 
eliminate the spread of pollutants 
Reconstruction works require methods for this 
type of soil pollution. The activities that have to be 
accomplished for resolving pollution problem 
caused by Turda SC UCT formal factory, involve 2 
stages: prioritar- Transylvania Highway lay-out 
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